The heterogeneity of bovine IgG2--V. Differences in the primary structure of bovine IgG2 allotypes.
The partial amino acid sequences of the gamma chains of the bovine IgG2a(A1) and IgG2a(A2) allotypes were determined. Sequence differences were found in the CH1 domain, the hinge region, and the CH3 domain. The hinge regions displayed only 71.4% similarity and all of the differences were of a radical nature. The A2 hinge has isoleucine instead of serine at 229, histidine for asparagine at 235, proline for histidine at 238, and cysteine instead of proline in position 234; the latter has the potential for forming an additional interheavy chain disulphide bridge. The occurrence of such a bridge could explain the presence of a pepsin fragment consisting of the hinge region and the Fc. A corresponding fragment is not obtained with the A1 allotype. Both allotypes have a shortened hinge region and a truncated CH2 domain. This feature is characteristic of all reported sequences of IgG2 proteins but not IgG1 in cattle and the goat. This structural feature may be important in subclass-specific recognition by Fc gamma receptors in ruminants. A surprising discovery was the occurrence of five substitutions in the CH3 domain of the IgG2a(A2) in comparison with the A1, which are shared with the CH3 of IgG1. These permit the occurrence of isoallotypic determinants and can explain the difficulty encountered in preparing A2-specific antisera during which adsorption with IgG1 is a routine procedure. The primary sequence data we report confirm the presence of major structural differences between the A allotypes of cattle that was suggested by previous work. The sequence of the A1 allotype most closely agrees with the two IgG2 sequences deduced from their nucleotide sequences whereas the sequence differences in the hinge and C-terminal CH3 make IgG2a(A2) unique. The structural differences between allotypes could have major consequences for such biological activities as phagocytosis, transepithelial transport, lymphocyte and complement activation.